Aberrant promoter hypermethylation of multiple genes in head and neck squamous cell carcinoma.
Epigenetic alteration, via promoter hypermethylation, inactivates genes important for the development of head and neck squamous cell carcinoma (SCCHN). The aim of this study is to characterize and correlate, with clinical parameters, the promoter methylation profile of DNA repair genes, hMLH1 and O6-methylguanine-DNA methyltransferase (MGMT), and tumor-suppressor gene p16. Fifty-one cases of SCCHN, collected from the paraffin block archives (1997-1999) in the Department of Pathology at the University of Arkansas for medical sciences, provided DNA for methylation-specific PCR using primers specific for hMLH1, MGMT, and p16. Sixty-two percent displayed promoter hypermethylation in at least one gene, with 23% seen for hMLH1, 30% for MGMT, and 36% for p16. Promoter hypermethylation of these genes separately or in combination was not associated with history of smoking and alcohol use, tumor size, nodal status, clinical stage, and overall survival. Promoter hypermethylation of more than 1 gene was significantly associated with increased 2-year disease-free survival. The probability of surviving 2 years without tumor recurrence was 100% with promoter hypermethylation in 2 or 3 genes and 46% with promoter hypermethylation in none or just 1 gene (P=.013). Promoter hypermethylation of 2 or 3 genes was independently related to increased 2-year cumulative disease-free survival (P=.028). Promoter hypermethylation of hMLH1, MGMT, and p16 genes was commonly detected in 47 SCCHN cases with up to 65% showing aberrant promoter hypermethylation in at least 1 gene. Promoter hypermethylation of 2 or 3 genes was significantly associated with increased 2-year disease-free survival, suggesting that promoter hypermethylation of multiple genes might improve survival. Significant correlation was also noted between a positive alcohol use history and promoter hypermethylation of the MGMT gene with no promoter hypermethylation of the p16 gene.